Analysis of equilibrium binding data obtained by linear-response spectroscopic techniques.
A new computational approach for the analysis of equilibrium binding data obtained by spectroscopic methods is described. The approach is aimed at systems involving multiple interactions, where the changes in the spectroscopic signal cannot be attributed to a single interaction. A family of absorption or fluorescence spectra or decay curves obtained in a course of multiple titrations can be decomposed into basic components in an infinite variety of different ways. Model equilibrium equations are used as constraints to determine the basic components associated with the actual chemical species and the concentrations of these species. No assumption is made regarding the parametric form of the component spectra or decays. Binding constants are evaluated simultaneously with the resolved spectra and/or decays in a nonlinear least-square procedure. A key benefit of the method presented is the reduction in the number of fitting parameters. The conditions necessary and sufficient for the existence of a unique solution are considered. The application of the method is demonstrated with experimental data involving titrations of horse liver alcohol dehydrogenase with NADH and isobutyramide.